f 



W 1® # 

[0001] *&w\t. mmr'^^mu £ib^mv<\z. ^m^mmw^n^ 
[0002] w#e>rau mmm^m^-^m^ m^mm^-^) <omfmm£& 

33 

~62%iMiE^^-[S] (^ipj^ib^-K) <Dmm.mm^mm Ck a ) j;>mv ^ 

33 

31 

[0003] ^UT, '©^l^^SttT, 5fe{Cl, &mJjfa<DfflJjmMW)*r— h'<D 

33 33 
31 31 31 

31 31 



2 

[0005] (a)X-Pb(A, A, B, B -)0 +(l-X)PbTiO (0<X< 

12 12 3 3 

tfcot, A , A , •• liZn, Mg, Ni, Lu, In&tfScd^fcSlfc&^iltfnfclXti 

1 2 

Wk<V%m, B , B — fitNb, Ta, Mo&tfWd^^S^^SHf^lXttlSSc© 

1 2 

7t|IT\ A , A , ■■■<D4^m^^tla , a te^fOfllfftJfc&Y , Y 

12 12 12 

B , B •»<D'(*-z<'tia&*:1rrttob , b -, te^5£>P<£>fl|j&]fc£Z , Z fcUtlfct:: 

12 12 12 

JbWb(AYa,AYa, — , BZb , BZb — )0 tt:*3tt3JS3Bil*30>7E8?8£<D 

111222 111122 3 

>f;friHiffi£>*&5faWasW=a *Y + a Y + --b -Z +b Z +••■=4 + 0^^^^ 

112 2 112 2 

(b)Ji|E(a)lCl % Mn, Cr,(DlX«2^0. 5ppm~ieS%t^nUhfctfrC*>3^: 

[0006] -jj, w,n-wmmm&<D^^mttrtbtt7*—?temmz.mm&ti'. 

[0007] C©gfli,JEtM^Pb(Zn Nab )0 (PZN) £ % PbTiO (PT) k(DWfeW 

1/3 2/3 3 3 

^jjgfiPb[(Zn Nb ) Ti ]0 (PZNT91/9) kVX&<9, ^r^t^y^j^^J: 

1/3 2/3 0.91 0.09 3 



3 

[0008] sat, m^mm^ti^m%u^mn^>^mw)m^mm^m^h^pz 
nt9i/9^u mnMn(D*x*m*<Dn$mu&&&&(\=92°/o)^ e^ee 

33 

31 

o 

^rFZfciSfcl : 1&m 2003- 282986^# (^2 - 8 JC > m 1) 
#fF^2:#r?fl2002-169462^#(^2-6l[, BID 

[0009] #3§BJl#<bte, K^^iJ^)^J:^^ib^-KO®Mm^-a-#^k ^70%^ 
±t>mt>tltcPb(Zn Nb )0 -PbTiO H^^ISiFb^R^ Mtfc&)ffi.f&tV 

1/3 2/3 3 3 

TPb[(Zn Nb ) Ti ]0 ;trF,PZNT9l/09m-f)^Pb(Mg Nb )0 

1/3 2/3 0.91 0.09 3 1/3 2/3 3 

-PbTiO @^fr¥fefB(WT, PMNTirB&-r)#^^^H®^HBt^^Mt5^ 

3 

[0010] ^5feortLbi:Pf£l^^^^iJfflb/cl£«^^^-C«, *^JQE«tt«g^PfilP- 
[0011] *»WHt, -hfePp^,^^?^:i-5fcft^^$n^(7?T% fc(D&ffi^m*mt1iLZ- 

k*<ttmk-*&Bzn? t '<4x-?*>z, -rtttt. Pb(zn i/s Nb w )o s -PbT 

iO@^ft:^S(PZNT)XttPb(Mg Nb ) O -PbTiO (PMNT) 

3 1/3 2/3 3 3 



4 

[0012] ±!REMf'*4*\z.-&\ vc, *yK/>r>"fkbfeHufs*iigft«tt, j£ft4#t£W# 

b 

b 

[0013] ^woeEW^M^-ett* ^K^^teStf ©6ffi$rK;HV*<B#ib 

[0014] ^P^coffm^VM^tt, ^JbroJ^l-fflfriteivCV^O-e, tfcJfcOJEflST^-W* 

b 

ftV\|£f*. Wa.WTlOOOOR&MfcKlSSV^ ^3n<^(#lM^)ffi<E>±2. 5%(h 



[0015] m\\MW\(oB.m,y ! ^^<o^umx^^ 0 
m^mmm^m^ ^%.&M>m<Dmmmx$>z> 0 

mtt&mm(D^7^y?*<Dmfc&¥F&*^i-?* ; 77xhz> 0 
m6mMm<Di£n^<4x<Dmmm¥f&*^i-?'77xhz>o 

miop<4^s^<DWfe<Dm^^4k*7Fi-777xhz> 0 

[0016] ut, mm*0Mvx*mw<DmMmm*mM-fz> o 

[0017] i§]3«, ^mm<Dmmm<Dj±mr'^^mf^i-^mmw^Bio^-rmum 

31 31 

xhz> 0 ^(DXtt^mmizmwm^ '&*%<D(\oom<D^xnbth, pznt^ 

^ia-c^jg^F^-fbtt ( 1 00) ffi&tf ( 111) Wnv \, 

[0018] mm, njfe^joffs^— ^e/v^i^-r^^ia, ni2« > njfe^j^BEm^^^/u 
^m^Mx^^^tt^mm^-^^it, ^h^m2<D^i3x^-rxo^ # 
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[0019] ^h~^><Dss.mi^io(D^m^mi2. ls^m^fc. ^ti^ti^y— xit/> o 7 

[0020] *&W<VJ±n7*^*l. 2\t^ iUVDXo^Xftm-tZZ-tfrX^Z* 
[0021] „ |2l3^i-j:5^, #J;U;£, S£l3mmXi|>S4. OmmXJS^O. 36mmO« 

<DPb[(Zn Nb ) Ti ]0 (PZNT9l/09)^fHlO^, 9rmmMU\mZ-X?) 

1/3 2/3 0.91 0.09 3 

^miESttdc &70%U±X-d tfl, 200 pC/NJ^±)<D'fiI£5111SL.fc 0 

31 31 

[0022] mi, H2^-f-^Jl®(Wv&)20£L-t, #ijx.te\ ft$15mm X i)ig4. OmmXf 
$0. 10mm(75^^b^542^^^, ^t>^^15mmXits4. OmmXJ5£0 
. 20mmC9^^^^5iJ>'#^^2«^^fflLfc o 

[0023] ^3t#Jl-o^-m, S^B-fkia^^x ^J^f€PZNT91/09BE«^ft<^*&, 
80 o CJ^T^l^^±X«2M^±C02^^*^J^V^, ^©^f»^f^ 

£>5 0 ffi m^~^/l'7Xnj£n'<^Jl'7<DffiM&£:RX$lkffinm ( e r(relative 

T 



deielectric constant) <DB&r% = e V e £ 

33 0 0 

[0024] itmcotcm^ m-^xMmm^-\^(o}±mm^^j:PZTmf±m^y^y^^ 

(k = 37%/d =-330 pC^N)^hfJ:^m^-^^RXf}±m^^^yh 

31 31 

[0025] m^, mm^4*(Dffi.W} ! &&(DW®a : &ft<>tc 0 

[0026] 4^t°-y^*<Dm&w&\±*mj£-tz>z.t^£y s mm^-^^yxnmm 

b 
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[0027] k , d Rxj^k &m&m&<Dmn&mikm*Rxttttemmvity ! '^xiz. 

31 3} b 

31 b 

^^(mW^XH^2p^^:EMAS-6008, 6100#BS) {Clio til Lfc„ 

^7c, jtiim^ £ hi, ^mmm^commm^m^^^x, -r>t°-^v^-r 

^7^1f-(YHP*±$^^«#-5§-:YHP4192A LF IMPEDANCE ANALYZ 

er) *m\<^xmbtitcifrmmmLfr^<^?^*) t^com^m^m v ^-ci+jiuco 

ZbiZ, f±mmj£m(d Mi^fM^d (INSTITUTE of ACOUSTICS 

33 33 

ACADEMIA SINICA^:PIEZO d METER Model ZJ-30)2rfflWC 

33 

[0028] mi] 





No. 




vtm 


£ r 


daaCpC/N) 


k b (%) 


k 31 (%) 




A 




»m» 


3670 


1960 




78.1 




B 


mass 




4205 


2345 




70.8 




C 


m&n 


#m'& 


4160 


3010 




86.2 


m 


D 


*im 


#«a 


4409 


2800 




85.6 


a 






5832 


705 




37.3 




b 






5704 


742 




37.0 




c 


^•£o J?* 


#®'& 


4250 


2426 




63.0 




d 






3895 


2135 




65.5 




§H$£#J l 


A 




3629 


1265 


50.8 








C 




4320 


1360 


64.7 








a 




5430 


670 


20.6 




A 




c 




4196 


1315 


40.2 




-f 


*160y 3 


A+B 


/WW 






60.2 




7, 




C+D 








69.8 








a+b ' 








31.2 






tbR0J4 


c + d 








45.1 





fi x "t"-<-C, g£l 3mm Xi|ig4mmX 36mmO$&f^:tK~C£>5 0 ^fc, 

[0029] jit^A, b, c, Dtt, E^ttaj^w^STf+^-i-sfeasr^ofc^yK 

31 

[0030] Hifcfljirau ±SSflE*#A&fflWd£S^^i':7, ^«S0>J2H:, _hte/±mffcc& 
[0031] mi-Stb-C, JfctfcWlW:, _b§SJE«-fe75y^^^?5:5JE«flsaS:fflV 

b 

[0032] HJte^|3« % .hflEUfc (J£@tt:A+/£ffi#B) ?rfflV >fcv-y-XD±g/^^7, 

b 

b 

2%^.T>'45. l%^oT*3t)s *»M©60%£Jl±Sr*J*i"5i^ttt?#*V\ 
[0033] I±m^-^^St^J3E®/W^e^7(Ojg»]#tt^f¥ffi^fTofc 0 
[0034] **t^5ff«flc^oV^-CSiWi-5o 

[0035] 04tt, PZNT9l/09$M£i8i S f*D«*»*-K©«ft^lfe^S& J *-K 
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k =85. 6~86. 2%t:fc5o El5fi, m^ZSfoir&PZTIz^y?* g #<£>IHH' 

31 

#ifck =37. 0%~37. 3%-C*fc5 0 

3J 

[0036] 06«, pznt9i y ^^.rnvtcmMm^m^— ^^y<om^^Wi<D 

b 

b 

T?*>5„ ftj»37fi>f^lf— ^^ftJSI, ftiSl38ttffitB*illt?*>5o 07tf>PZT-fe7S 

b 

[0037] 1218(3:, PZNT9l/09^SS:^fflUfcJBE®x^^/l'7©®ft|g»l©S^tti« 

b 

j»39tt'|Vtf-*V*|fll*§K *«|40ttfi[ffifti»-CS>5o El8l^i-PZNT91/09 

^m^^tcs±myM^y(Dmmmw}(Dmn,mw^mmi-i. k =69. 8%-cfcs 0 

b 

JBRbrott«LflM^£ffi&k =31. 2%-Cfc5 0 

b 

[0038] ^±36^WW^«t5t-, tttBft*— K^«^#tk 3 ^Syoyo^i-Cffft 
Mtfe-d dU200 P C/NW_b-CfcS, i"<C*>*>, g*$58!j*J£*t±ti£*rf-3P 

31 

ZNT9l/09X(iPMNTd^^5JBE*¥^fH^V>fc^B^Off«^-^^7X 
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[0039] *mw<D&n^s<^*<Dmm¥fi±<DWW&^^^xmM-fz>o 
[0040] isrr % mm.T^(Di£m^'<^*<Dm^£zm&MWi^—h°(Dnfmm%&mm 

k (D&Wl&WbfriZ-VtCo UllOli. ^(D^t^7p:-rh(DX\ Wm^tiff® (hr) 

b 

b 

0 R.WMfevkW.l'i., ^$13mmXi|iS4mmXjf:$0. 36nimC^/K^M'>''fbLfcLg:;*: 
^m/3Em^^#btbfctcO-C\ k >$S70%4^Lh, k ^95%, d ^2500pC/NJ^ 

31 33 33 

±(DPZNT9l/09^S o ^liSrt (I^13mmX |s4mm) t^;K>^Wk 

b 

[0041] rtU^LT, ftj^52«. It WJO^ft*S®F^ (S£ 1 3mm X *g4mm) Tf^U 
^hV^ffiWtfti&W:* k #66%, k #92%, d #2426pC/N<£>PZNT91 

31 33 33 

/09-?£>5 o ^^CD®ft^itJ<^m^«^^^Ck (7)ffi45%«. B^Oi&il^ 

b 

\^(D\m^itl^ l^iai29%3rti&TU$2/3^ftofc 0 
[0042] EM53J3, PZTi^^^^^^ffiV ^cJ:b$5?^iJ<^i±li^^^^COSfttgib<7)'l;^, 

b 

#,ifck (Djfi^32%wg<, i¥mm<^M^-rv v^,, pzT-te^y^te, 

b 

[0043] ±ia-77U^K^-r^;im¥^^^ffiv^fcBEm^^-r^^^w^Bt^'fb*^52{i > m 

b 
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[0044] m^. mm^ftW&iksmmfch'M^^z&wmm^^^x, *<dym 

[0045] g.*k Zh^SFM^PZNTW&£k\$&mfa(^M&)t<Dmmik. 

31 

x\ h*M^M<D&mmik)*¥~i/?\m±)-tZ)^ktfxz-f, Km-b<Dmt><D 

[0046] t^oT, ^yvM^^w^^^^mmMun<Dm^m^m<Dm^M 
mttt 0 tsh^. w^^^mmm^mmm^m^^^x, mm%-mx(omt> 

[0047] mmm<Dwn*?mmjjm^ mm^^xcomm^mm^m mm^-¥ 

^mmmM^^^m^^tcmmm^^^xmrn-r^o 

[0048] m.fyJj&HZftm&MffiZKDPbKZn Nb ) Ti ]0 (PZNT95. 5/4. 5) 

1/3 2/3 0.955 0.045 3 

W&Mifo (S£ 1 3mm X i|ig4mm X J5£0. 36mm) kWv£.<D^'MJkffl — J&V&^y 

^v^^mmiso. 10mm) ^n^ri, m&mitm&^^mmxLXfig^ 
m^m^ryr^v^-bU(D-mm<Dmm^x^^^,i^m^^y^ 

f£<RUt„ #b^a^^l,7iS (g£ 13mm X i|.l4mm) ^Sii^M^H^H^ 
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[0049] ^2f2, E;*:JI«i4fiE(k =86. 0%) ^-T^yK^^PZNT95. 5/4. 5^ 
|g H B B «(^ife^J5)^, OmmX'ihGk = 64. 0%&fco^l^hV>fVPZNT95. 5 

31 

m ) \z.iortz>\?Mi/mmm *^i,tchcDxfoz> 0 
[0050] mz*), ^i±m^m^h^mMm5(DW^Bmx^mmmWi^rmmun 

31 

[0051] £<b^, ^yK^^¥^H B B^^iSiiii?feT?^{-lia^u^^:, m^^^6® 

wk<Dmm^£^xm^frfct>*mfu-tz>tc.]b&W}U zv&fcteVM^wn^ 
mki-z>h<Dk^7Lbtifr 0 £<b^, ?;<^Mu^w^xm$L-rz>i&t)bYMi/m.<D 

[0053] [*2] 





&ISSa#K M>g&(fi£ 13mmXi4mm) 












»*» 


Ok 3l =86.0%) 


1 il 




HI 

CUV M» 


ft;K «» 


(k 3l =64.0%) 


8© 




11 


20© 
(VVfV «» 
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[1] Pb(Zn Nb )0 -PbTiO@^¥^H B B XfiPb(Mg Nb )0 -PbTiO H 

1/3 2/3 3 3 1/3 2/3 3 3 

b 
b 



14 



31 

b 



1/5 




2/5 




5/5 



[mio] 



100 



80 



J 



51 

z 




Fig. 10 
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